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JUNB 2, 1884.

MAJOR CRAWFORD
IN THE CHAIR.

ON CERTAIN PRINCIPLES OF MUSICAL EXPOSI-
TION CONSIDERED EDUCATIONALLY AND
WITH SPECIAL REFERENCE TO CURRENT
SYSTEMS OF MUSICAL THEORY.

BY GERARD F. COBB, ESQ., M.A.,
Fellow of Trinity College, Cambridge, Chairman of the Board of Musical

Studies in the University of Cambridge, and late President of
the Cambridge University Musical Society.

PART II.
BEFORE resuming our subject it will be desirable briefly to
mention a few points dealt with at the last meeting, just to
make the position of the question clear. By " Musical
Physics " we mean the science that deals with the origin of
musical sounds, and their mode of transmission through the
air. These sounds are conducted by the ear to the brain.
So far as the stages by which they are so conducted have
been brought within the range of knowledge, they are
physiological; operations beyond this, the nature of which
still remains unrevealed to us, we entitle psychic. It was
stated, on the authority of a most eminent physiologist,
that science has as yet discovered no difference whatever
between the ear of the musician and the ear of the non-
musician ; consequently our appreciation of music is not a
physiological, but a psychical problem. The question then
followed: Can musical physics explain musical psychics ?
Do the operations of the brain in dealing with musical sounds
correspond in any degree with those constant features of
them which are physically demonstrable, and which form a
portion of what we call the immutable laws of Nature ? It
was thoroughly established by quotations from the works of
the Professors of music at our two oldest Universities, as well
as from other sources, that there exists a strong tendency to
apply these laws to explain the case, and to make them the
basis of what is called musical theory. It was shown that
these natural phenomena had been made the ground of
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154 On Certain Principles of Musical Exposition.

special systems of chord classification, and of special chord
treatment. We also found that some more or less
systematic attempts had been made to trace the origin of the
musical scale to the same source, and it was with an attempt
to point out the difficulties in the way of any such derivation
that the paper closed.

It was shown that conformity between the music of Art
and the music of Nature could only be accounted for in one
of three ways. Our acquiescence in Nature's music—if we
do acquiesce in it—must be due to choice, to necessity, or to
habiti The postulate of choice concedes the whole point
at issue; whilst that of constitutional necessity is hardly
seriously entertained by any one. We were reduced, there-
fore, to the third postulate, that of habit or familiarity, which,
to be operative at all, involves, of course, the assumption
of the audibility of Harmonics. This audibility was allowed
for the sake of argument, and the position assumed was
examined with reference to the scale, leaving chords for
consideration this time.

We have now to enquire whether Harmonics or any other
physical considerations can really account for modern
European harmony, and whether the brain's choice and
preference in the matter of chords in any degree follows suit
with the preferences and provisions presented to us in the
eternal laws of Nature.

In the course of the enquiry we shall have to deal
incidentally with some of those facts of arithmetical relation-
ship, in conformity with which the laws of physical
consonance and dissonance have been formulated. These
facts, it was suggested, might fairly be considered as forming
a class of their own independently of Harmonics, and they
were described as the " mathematical," as distinguished from
the " natural" branch of musical physics.

Starting then with the second Harmonic, we have first the
interval of the octave, an interval which (as bearing the
simplest arithmetical relationship next to unison) comes first
also in the order of mathematical consonance. What
position does it occupy, in psychic music, that is, in the music
of our choice ? Certainly not the first. In fact, it is only by
courtesy, as it were, that we consider it a dual or binary
interval at all. The effect of adding an upper octave to a
note is not so much to give us two notes as to change the
character of the one. It is more analogous to the real
function of Harmonics generally, namely, to impart quality.
It gives a brightness and pungency to the original note and
little more. Of course we do hear both notes, and can
distinguish them if we choose, but in a general way we do
not care to do so, and it would be an exaggeration, if not an
actual impropriety of language, if when an organist, for
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On Certain Principles of Musical Exposition. 155

instance, is playing on an 8 ft. and a 4 ft. stop combined we
were to say that it produced upon us the effect of using two
notes instead of one ; if whilst holding on a note on an 8 ft.
stop he draws a 4 ft. stop upon it, then no doubt we are
conscious of the duality of the sound, but in this case it is
virtually given us in arpeggio, and our attention is thus
forcibly drawn to it.

Far otherwise is it with the next interval that is given us
by the second and third of the series, the interval of the fifth.
Here we are conscious of two notes under all circumstances.
This interval, the second in Nature's order, also comes
second in order of mathematical propriety. What is its
psychic position ? The musician shakes his head am-
biguously at it. No doubt, he will say, it is a particularly
clean, a particularly smooth interval, clean, in fact, as a
Dutch floor, smooth as ,a Dutch cheese. Its arithmetical
credentials are perfectly unimpeachable. Nevertheless it is
dull and unentertaining, if not positively objectionable. Like
the heroine in the Laureate's poem (Maud) it may be
described as—

Faultily faultless, icily regular, splendidly null,
Dead perfection, no more.

Our feeling on hearing it—unless employed for some very
special and exceptional effect—is one of negative toleration
rather than positive enjoyment, and when the last faint echo
of it has died away, we are seldom conscious of any lingering
anxiety to hear it again. What—it may well be asked—
would be our impressions if in the place of the mathematically
speaking far inferior interval of the third some one were to
substitute this immaculate consonance of the fifth in the
two opening bars of the Dead March in " Saul " ? Should
we consider it a happy emendation of a corrupt text ?
Certainly not. Our soul would still steadily refuse to be
allured by its Quaker-like simplicity, or abashed by its
physical prestige. One such interval we may indeed tolerate
out of pure indifference, but from a succession of them in
unveiled perfection, even toleration is withdrawn. To a
particular trio of them—

no doubt we accord a kind of conventional sanction, but that
is only from a sense of music to come. Even the Shah of
Persia, on the often-quoted occasion when he applauded
directly the tuning was over, is supposed to have done so
more from a notion that it was the rule in European concert
rooms to applaud whenever silence succeeded sound than
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156 On Certain Principles of Musical Exposition.

from any very acute perception of the charms of arithmetical
consonance; neither when Schumann, in his " Pilgrimage of
the Rose," preludes the wedding dance with these three-
fifths does it occur to us to regard it in any other light than
as an obvious musical joke. We are all at one, we may
assure ourselves, on this question. One instance only occurs
to me of divergence of view on the subject. It is to be found
in one of the works of that eminent novelist, whose loss is so
universally deplored—I mean " George Eliot "—who, with all
her gifts of sympathetic fancy, and of insight into men and
things, nevertheless was not always proof against the
temptation to introduce topics on which she perhaps felt
more than she knew. In a remarkable scene in the " Mill on
the Floss," she approvingly represents the lovers, Stephen
and Lucy, as singing a duet in a perfect accord of " descending
thirds and fifths " (p. 339 of the stereotyped edition). But it
is fair to add that Stephen had just prefaced this performance
by the significant remark: " We are Adam and Eve, un-
fallen, in Paradise." Such a succession of intervals, therefore,
however alien to our corrupt imagination, may no doubt have
been appropriate to their temporarily assumed condition of
pristine purity.

One very obvious reason, at any rate, for our aversion to
naked consecutive fifths is that we do not particularly like
the interval itself to begin with, and our reason for this
initial dislike is simply because, for all its pretentious con-
sonance, we do dislike it; and until physiology, thousands of
years hence, shall have succeeded in bringing the operations
of the brain under the brain's own cognizance, we shall never
have any other reason to offer.

I do not like you, Dr. Fell,
The reason why I cannot tell;
But this I do know very well,
I do not like you, Dr. Fell.

These " elective affinities " or "antipathies" of the musical
brain must long remain among the absolute, axiomatic facts
of psychics, of which we can no more render exact analytical
account than we can of our consciousness of personal identity,
or of our belief in the existence of the external world.

There being, then, a general agreement as regards the
objectionable character of a succession of these intervals as
a binary combination, all this disquisition about fifths would
be superfluous did it not have a direct bearing upon the
main question we are considering, the relations, namely,
between Harmonics on the one hand, and music on the other.
For this third Harmonic brings us face to face with the fact
that, if natural phenomena are to be the basis of music, we
must be prepared to seek our highest delectation in these
abominable intervals. Nature herself insists upon it. Either
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On Certain Principles of Musical Exposition. 157

the ear is able to distinguish Harmonics, or it is not. If it is
not, then the theory that the supposed correspondence between
psychics and physics is due to familiarity and habit, and that
we accept certain combinations because Nature, as the phrase
is, " prepares them for us "—the theory of " Fundamental
Discords," in fact, falls to the ground. If, on the other hand,
Harmonics are audible at all, then we must at the very least
assume that these two are audible, and the consequence is
that the simplest melody in the world, even the scale for
instance which, according to some, Nature herself is supposed
to have originated for us, involves a succession of "consecutive
fifths." If you ask Nature to play us the melody of our
National Anthem, she will play it upon a two-rank mixture—>

iz &c.

and if for all the " wisdom of her charming," we should play
the part of " the deaf adder who stoppeth her ears," if to
her incomparable " piping" we should refuse to " dance,"
she, if the theory be sound, will either roundly rebuke us
(with Professor Macfarren) for the " abnormal condition of
our musical sense," p. 222, or smile in pity (with Mr. Capes)
at our " defective physical organisation," p. 64.

Neither at this stage of the Harmonic series does the
mathematical theory fare much better. However neat these
figures of arithmetical consonance may look to the eye, the
ear refuses to yield them allegiance. Despite the assertions
of the mathematician Euler, we are by no means enamoured of
their prim simplicity of ratio and physical purity of tone.
The more complex relationship of 5 to 4 (major third), and 6
to 5 (minor third), though more puzzling to our instincts of
calculation, have a musical magic in them which the naive
and innocent looking 3 to 2 does not possess.

Even on its own ground the ratio theory breaks down; for
it introduces us at the very outset to something akin to circle-
squaring. Ever since the days of Pythagoras we have been
told that the octave and the fifth are incommensurable, and
that the further we go with them the more they will diverge.
And yet with this irremediable flaw in the very corner stone
of the arithmetical structure we can still find those who are
ready to tell us, like our Vice-President, Mr. Chappell, that
music is, after all, " purely a science of numbers," or like our
President (Sir F. Ouseley), that we should " rest the rules
and theories of harmony on the sure basis of numerical
calculations"—(Sheldonian Lecture, 1884).

The addition of the fourth Harmonic, when taken in binary
combination with the third, gives us a third interval. From
the octave and the fifth we now proceed to the interval of the
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158 On Certain Principles of Musical Exposition.

fourth. To this interval psychical music assumes much the
same attitude as it did to the last. It regards it as devoid of
all positive attraction, however pure and perfect it may be
according to the terms and requirements of physical con-
sonance. There is no warmth and glow about it; it neither
stirs the musical pulse nor stimulates the musical brain; it
is barren and unsuggestive, and the negative acquiescence
with which we listen to a detached specimen of it is
transmuted into a feeling of positive dislike when we are
confronted with a succession of them.

We have thus got out of this Harmonic chord three
intervals, the octave, the fifth, and the fourth, the so-called
"perfect" intervals—the "three Graces," as we may call
them, of natural and mathematical music. They are, indeed
—it is impossible to deny it—the first three in the order of
physical and arithmetical merit; but it is equally impossible
to admit that they occupy any such position in the psychical
order. We will not presume to say of the two orders, taken
generally, that " the last shall be first and the first last," for
that would be unnecessarily to strain the antagonism between
them, and possibly to prejudice the argument for the sake of
an epigram; it is nevertheless obvious that the feeling with
which these three particular intervals of superior physical
consonance impress our musical sense is of a wholly different
kind and nature to that produced upon it by the physically
far more impure and imperfect intervals of thirds and sixths,
and that so far from placing the former above the latter in
our own order of merit, we should not even allow them a
place in the same class with them.

Passing on now to the fifth Harmonic, it undoubtedly
presents us with an interval which, " roughly speaking," is
not only agreeable, but pre-eminently agreeable; and it
would be a mere waste of tune to enlarge upon the beauty or
the utility of thirds in music. I use the expression " roughly
speaking " advisedly, for even here, when, after a series of
initial disappointments, we have at last happened upon an
interval • in which art and nature promise to co-operate, the
reconciliation is not, after all, as complete as may be sup-
posed. For there are " Thirds and Thirds." In the syllabus
on the card mention is made of " various forms of Thirds,"
and of the " Essentials of Psychic Tests." I should have
been prepared under this head to take the three Thirds—(1)
The Pure Intonation, Natural, or Harmonic. Third ; (2) The
Pythagorean or Mathematical Third, and (3) the Third of
Equal Temperament, and to compare them together with
reference to the question which (if any) of these could lay
claim to be the Psychic Third, meaning thereby the third
which we prefer to use when unfettered by mechanical
restrictions. Such an examination involves two very im-
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On Certain Principles of Musical Exposition. 159

portant points; first, the question of what may be termed the
ear's " working margin " in music; and, second, the conditions
necessary for administering tests and securing the right class
of evidence in investigations of this kind. But I find that
were I to read to you what I have written on these two
points, the paper would transgress the usual limits; and as
their consideration is not essential to the main point before
us—viz., the relationship of natural law to music, I will, with
your permission, omit them. Under these circumstances I
shall, for the sake of the argument, concede that the third
which we prefer is the Natural or Harmonic third, though
personally I am very far indeed from sharing that view. But
this concession only extends to the fact that we have found a
portion of the Harmonic chord in which we take unquestioned
pleasure. There is stiH the further point that, though this
pleasant interval may be given us by nature, it does not
occupy in the physical system the same position as compared
with other intervals that it occupies in psychic estimation.
The musician places thirds in the very highest rank of
musical excellence; the acoustician, on the other hand, places
them much lower in his scale of consonances. This will,
therefore, form a convenient point for touching upon those
aspects of the question to which we are introduced by the
laws of physical consonance and dissonance.

At first sight nothing would seem more probable than that
these laws would furnish a case in which the connection
between physics and music is substantially one of cause and
effect—one in which our inner preferences are actually regu-
lated and determined by differences produced by the operations
of external law. There will be no occasion to go minutely into
the question of beats, still less to enter upon any elaborate
mathematical computations. It will be quite sufficient to
announce the principle of their operation, and to describe in
general terms the position they are supposed to assume in the
logic of the question before us. Where two sounding bodies
are in simultaneous vibration there will be certain points in
the series of vibrations at which they weaken or strengthen,
neutralise or emphasise each other. By this means a
crescendo and diminuendo of tone is produced, the recurring
emphasis of which is (within certain limits as regards the
rapidity of the beats and the duration of the sounds that
produce them) distinctly perceptible by the ear. Beats may
result either from the notes themselves (i.e., either from two
simple notes or the ground-tones of a Harmonic series) or
from various associated relationships due to the presence of
other members of the Harmonic series in each case, or of
combination tones. In case it should be necessary to dis-
tinguish between these two classes of beats, it will be well to
provide them with distinctive titles, and to call the first set
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160 On Certain Principles of Musical Exposition.

primary and the second set, or sets, derivative beats. The
theory which assigns to beats a psychic influence assumes
not only that we are conscious of them, but that (in the cases
to which it is applied) we are disagreeably affected by them,
and that our musical sense in this matter graduates its scale
of likes and dislikes in conformity with the physical scale of
rate and intensity with which such beats are generated. The
musical merits of an interval—that is, its agreeableness—are,
in this view, proportionate to its smoothness—that is, to the
degree in which these beats can be reduced or eliminated.
This principle is the foundation on which the advocates of
what is called pure or just intonation build up their scale
systems, and it lies at the root of all their controversies with
the adherents of equal temperament. It is, therefore, most
important to examine it, for if it should be found to fail, the
whole system of pure intonation fails with it, and there is an
end to the controversy. Nothing could, at first sight, be
neater, more precise, or more apparently complete and satis-
factory in all its parts and bearings than this whole theory of
beats, and when all this theoretic excellence is enforced by
some pungent illustration, in which a specially selected com-
bination is mercilessly protracted on an instrument of the
harmonium class, or a set of organ pipes with very prominent
Harmonics or combination tones, we are then only too ready
to concede all that the theory demands—if only the ex-
perimenter would take his fingers off the key-board. And
herein should lie our first objection to these attempts to
reduce music to a physical system. The physical theorist
seems to mistake the real nature of the problem to be
solved. The phenomena he, for the most part, deals
with are more the phenomena of science than of art,
and their explanation by scientific means need not,
therefore, surprise us. The explanations may be thoroughly
clear and consistent; the objection to them is that whereas
they are assumed to be explaining one thing, they are in
reality explaining another. If indeed the musical soul were
provided with no other instrumental vehicle for its utterance
except sound-producers of the harmonium class, and if music
consisted solely of chords prolonged after the manner of these
experiments, there would be a far greater degree of pertinence
in such illustrations, and in the deductions enforced by them.
But the important factor in this whole problem which is so often
overlooked, and to the importance of which it is impossible to
direct attention too frequently or urgently, is the " selective "
manner in which the brain operates upon all sensible phe-
nomena. For every million such phenomena that are
physically and physiologically existent, but one, it may be, is
translated into psychic fact. The brain is, as it were,
master of its own house, and, except in extreme cases, closes
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On Certain Principles of Musical Exposition. 161

its doors on all unwelcome intruders. We may be able to
trace the path of thousands of physical claimants for its
" attention," through all the physiological—that is, the known
—mazes of our organs of sense, but beyond this point they do
not penetrate; the brain declines to deal with them; and of
the countless things which at each fleeting moment are the
possible objects of consciousness, very few indeed become its
actual objects; the merest handful are admitted to the brain
and produce, as we say, " an impression " upon it. Except
in very extreme cases, where the physical and physiological
conditions are so persistent as to take no denial, we are
perfectly free to give or to withhold our attention as we
choose. It is necessary for the theories we are combating to
assume that beats are extreme cases of this nature, and to
deny the brain its right and power of " neglecting " them; and
if music in its ordinary form presented us with beats after the
manner of the experiments, and dealt mainly with instruments
of a special class and with sufficiently protracted chords, it
might then happen that the beats referred to would force
themselves on its notice. But this is not the case; we are,
comparatively speaking, sparing in our employment of instru-
ments of this class, and so far from music—I mean, of course,
modern European music—being so slow and sustained as to
force these beats on our notice, it moves for the most part
far too rapidly for it to be even possible to detect them
however carefully listened for. There is in all such matters
a certain " minimum " of time below which the operation of
" attention" is impossible. We pass a church tower, for
instance, in a railway train. If we were going at express
speed we should, supposing our attention to be directed to it,
be conscious that it was a tower of a certain size and shape
and no more. If we were in the guard's van of a luggage train
we might very likely be able to say that it had battlements
and a clock, and to describe the architecture of its windows;
and if we were halted opposite to it we should be able to tell the
time, and perhaps count the layers of stones of which it was
built. In all three cases the external conditions of the
problem are the same, but the time in which the attention is
allowed to operate, and the consequent extent and character
of its operations, varies in each case. Just so in the instance
now under consideration ; the external conditions—viz., the
beats themselves—are equally present in the case of a given
combination, whatever be the length of time for which it is
sounded; but even if we desired to observe them, the com-
binations as used in music are, so to speak, whisked by our
ears at too rapid a rate, and are accompanied by too many
other more attractive claims on our attention for such observa-
tion to be possible. But even supposing it were possible to
observe them, is it necessary, natural, customary, or desirable
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i62 On Certain Principles of Musical Exposition.

that we should do so ? It can hardly be contended that it is
necessary or natural. To take a homely illustration. When
we go to bed we hang our watch close to our bedside or put
it under our pillow. It's ticks or beats are perfectly audible:
we can at any moment assure ourselves of this by the use of
our " attention," and on thus " attending" to them we are
astonished to find what a noise they make. But how often
are we, as a matter of fact, conscious of the ticking, either
before we fall asleep or on waking in the morning ? So far
from its being necessary or natural that we should hear it, we
hardly ever notice it at all; and on those very [few occasions
when it persists in being heard, and irritatingly usurps our
attention, what do we do? Do we treat it as an acoustic
problem ? No, we treat it with blue pill. Our temporary
inability not to hear these ticks we regard as a sign that
our system is out of order. We consider it unnatural and
abnormal that they should thus force themselves on our
notice. Again, is it customary or desirable to listen for these
beats ? Desirable it cannot be, if the theory be a sound one,
because it maintains that they produce a disagreeable effect.
Neither is it customary. If we had all been listening together
for the last half hour to a musical performance, I venture to
think that however we might differ as to our views of the
constructive merits of the pieces performed, and the technical
ability or interpretative judgment of the performers, we should
be substantially unanimous on the question of whether such
and such a player or singer had played or sung out of tune.
Yet no one would be prepared to say—I knew So and so
was singing out of tune because I heard the beats, and noticed
that they were more or less rapid than they should have been.
We surely should never think of deliberately setting ourselves
to listen for them, and of going about like musical hypochon-
driacs counting them as we might the beats of our pulse, and
gauging our condition of musical enjoyment accordingly. It is
of course perfectly possible for us under certain conditions to
detect these beats, and no doubt the power of detecting them
can be quickened and developed by practice; but unless we
are tuners by profession, there is no more call for us to
cultivate that power than there is for us to educate ourselves
in the perfectly attainable habit of separating the images on
the retina and cultivating a squint.

The fact is beats are not, strictly speaking, a musical
phenomenon at all, though they may be made to serve a
useful musical purpose as a guide to the tuner. The power
of noting them and estimating their rapidity is a power as
easily acquired by the most unmusical person as by the most
musical; they are perceived by the ordinary and not by
the musical ear. This being true, let us take the case of
two persons—4 a musical and B an unmusical person—
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On Certain Principles of Musical Exposition. 163

listening to some combination of notes which are dissonant
in the psychical sense, that is, which produce an unpleasant
or unsatisfactory effect on the musical ear. Let us also
suppose that this same combination is dissonant in the
physical sense—i.e., that it produces beats which are distinctly
perceptible when the attention is drawn to them. We have,
then, this problem: A, the musician, is disagreeably affected
by the combination, but B, who has no musical sensibilities,
is not so affected. But both A and B are equally conscious
of the beats. Therefore, the beats are not the source of A's
discomfort, otherwise B would share it; in -other words,
physical dissonance has no causative connection with psychical
dissonance. And this very simple reasoning may be enforced
by the following additional considerations:—

(1.) Beats have been compared to the nickering of a
candle, and it has been assumed that they are as annoying
to the ear as the flicker is to the eye. But this particular
parallel between the two senses is open to grave question.
The pitch of sounds may be taken to be in the case of the
ear much what the colour of objects is to the eye. Let us
conceive for a moment an object presenting to us a constant
succession of colours—say a revolving signal-lamp with
differently coloured facings. If it were made to rotate so fast
as to present as rapid a succession of colours to the eye as a
fairly fast five-finger exercise presents of tones to the ear, we
should, no doubt, find them unpleasant and confusing. A
well executed shake on the piano is undoubtedly a pleasant
thing to listen to, but a similarly rapid shake of two colours,
so to speak, would be distressing to look at, unless, indeed,
it were so fast as to merge the colours into one; in other
words, it would seem as if the ear can tolerate much more
rapid "intermittences" of this kind than the eye. According
to Helmholtz (p. 262) the ear is more than five times as good
as the eye in this respect.

(2.) Again, if the effect which a so-called discord produces
on us is due to the beats, then that effect ought to vary
with varying beating conditions. But this is not the case to
anything like an adequate extent. Take, for instance, the
minor second, in which two notes are a diatonic semitone
apart. This is the interval at which the supposed disagree-
able effect due to beats is stated by some to be at its
maximum. The number of beats per second is, as we know,
equal to the difference of the vibration numbers of the two
notes. Take the note C above middle C, with the B natural
below it; their respective vibration numbers are 512 and
480; and the beats, therefore, are at the rate of 32 to the
second. But the same interval, taken with middle C, will
give us 16 beats a second, and, with the C below, 8 beats a
second. We have in the first case four times, and in the second
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164 On Certain Principles of Musical Exposition.

case twice the amount of cause, so to speak, that we have
in the third; and yet so far as the psychic effect of the three
positions of the notes is concerned, the difference is barely,
if at all, appreciable; we have just as keen a desire to have
the discord "resolved" in the one octave as in the other.
Professor Helmholtz, taking this very interval (p. 259),
experiments with it over 5 octaves, giving it 4, 8, 16, 32, 64,
and even 128 beats—which last number he describes (p. 258)
as being perfectly audible; stating that though, " as we
ascend, the rapidity of the beats will increase, the character
of the sensation will remain unaltered." We should, I think,
be prepared to admit that, at the two extremes, the psychic
effect of the interval is slightly less unpleasant, but then it
must be remembered that our musical sensibility only
opef ates at all within a certain compass; in these extreme
octaves its power is, so to speak, on the wane, and we should
naturally expect some modification of effect in consequence.

(3.) To take another point. If our feeling with regard to
the interval is due to its physical dissonance, then the removal
of the obnoxious combination, and the substitution of any
physical consonance for it, ought to satisfy us. But this is
not the case. We certainly do not feel that its unpleasantness
is "resolved" when it is followed by any consonant chord,
but only when it is followed by some particular consonant
chord or chords. There are also plenty of cases in which we
" resolve " one physically dissonant interval by proceeding to
another such. But if the power of removing the unpleasant
impression does not reside in physical consonance as such,
but only in certain particular forms of it, and if the removal
can be equally well effected by physical dissonance, it becomes
extremely difficult t© establish any definable connection be-
tween physics and psychics in the matter.

(4.) Again, we can very materially modify, though not
of course entirely remove, the physical dissonance of an
obnoxious interval by sounding it on tuning forks, or on
some large stopped flue-pipes yielding simple tones, thus
leaving only the Combination Tones as a source of beats.
In these extreme cases we may no doubt be conscious of
a difference in one respect: this approximate extinction of
the roughness of the interval may make it sound strange and
unfamiliar to us. But is our psychic attitude to it in any
-way affected by this modification ? Are we really more
reconciled to the interval in consequence ? Is it any more
complete or agreeable to the musical sense ? Should we be
prepared, for instance, to wind up a sonata with it ? Surely
the organist's craving for "resolutions" is as intense when
he is playing on a stopped diapason as it is when he is
playing on a reed or a gamba ; and if he closed his voluntary
with a chord of the tonic major seventh instead of the simple
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On Certain Principles of Musical Exposition. 165

triad we should consider it a very poor consolation to be told
that he was playing on a flute and not a salcional. Surely
then the musical effect of a combination of notes which is
in the psychic sense discordant, and which requires therefore
special treatment in composition, is not due to the physical
antecedent of beats, for however much we may modify that
physical antecedent, we are certainly not conscious of any-
thing like a proportionate modification of psychical effect.
That antecedent, therefore, is not a causal or explanatory
one.

(5.) Once more: if beats furnish the measure of our enjoy-
ment, then we ought to find precisely the same pleasure in
the first of the three intervals just now given—viz., the 512-
vibration C and its adjacent B natural—that we do in the
interval of a major third between tenor C and the E natural
above it; for this interval pulsates at exactly the same rate,
and gives us thirty-two beats to the second, which according
to the theory is the maximum degree of dissonance. It might
perhaps be urged that in this case as the two intervals are
not of the same class we ought to allow for the derivative
beats; but surely no one would venture to contend that the
substitution of simple for compound tones would alter our
decided preference for major thirds over minor seconds, and
the combination tones in the case are beyond perceptible
beating distance, and do not therefore enter into the problem.

The physicist, however, has a ready answer to this portion
of the argument. Dissonance, he will say, is not due to the
presence of beats in all cases, but only to their presence in
the case of certain sounds, which, from being near in pitch,
cause sympathetic vibrations in fibres or arches of the ear
near to each oiher; and the interval of a third exceeds the
limits of auricular sympathy. The problem when thus stated
presents us with physiological as well as physical conditions.
But it has already been mentioned that the view maintained
a few years ago that our sense of pitch resides in this portion
of the ear, has since been proved to be untenable. Physiology
has at present no light whatever to throw on the operations
of musical sensibility. The intermittent character of the
sound is, or can be made to be, as obvious to an unmusical
as to a musical person ; if then the musical person has a dis-
tinct preference for the major third Qver the minor second,
whilst the unmusical person is incapable of any such feeling,
we are again reduced to the conclusion that the question is
a psychical one, and that it is out of the reach of physics and
physiology to explain it.

(6.) Lastly: Beats being a physical phenomenon operating
according to constant law, it is possible to arrange all the
chords and intervals in musical use in an exact order of
numerical merit according to the degrees of physical disso-
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166 On Certain Principles of Musical Exposition.

nance, primary and derivative, produced by them. Such
tables may be found in most books treating of the subject;
it will be sufficient to refer to Mr. Sedley Taylor's book
(Chapter viii.V and Dr. Pole's (Chapter xviii.) Lists of suc-
cessful candidates in an examination are sometimes arranged
in order of merit, sometimes in alphabetical order, and if in
any given case it so happened that these two orders coincided,
and that the order Brown, Green, Jones, Robinson, Smith,
Thompson, Walker, for instance, though alphabetical, hap-
pened really to be their order of merit, no one, unless he had
some special information to guide him, would suppose this
to be the case; we should all be prepared to affirm that the
" cause," so to speak, of the order was alphabetical. But
supposing there had been a printer's error and an amended
list were subsequently published, the transposition of a single
name only, such as Smith before Robinson or Thompson
before Smith, would be sufficient to convince us that we had
been wrong in our previous surmise, and that the " cause "
of the order was the merit of the candidates, or at any rate
something other than the initial letters of their names. A
breakdown on one single point only is sufficient to stamp
the whole theory as a delusion. Approximations of corres-
pondence are of no logical value whatever in such matters.
It may be true, for instance, that out of the seven different
notes contained in our diatonic scale five of them are Har-
monics ; but in our supposed examination list six names out
of seven come in alphabetical order. We have in both cases
a coincidence merely, not a cause. Just so with these lists
of musical chords. If the list furnished us by the laws of
physical consonance does not coincide in every single point
with the order of psychic preference, then it is impossible to
establish any causative connection between them. But the
two lists differ, as all know, very widely indeed from each
other; and on this point I cannot do better than refer you
to Mr. Sedley Taylor's invaluable book " Sound and Music "
(pp. 216, 217,1883 ed.). He sums up the comparison thus:—
" Unquestionably," he says, " the ear's order of merit is not
the mechanical order." This being so there is nothing to be
gained by mincing matters; we should deal with plain facts
in plain language. If psychical music has its basis in
physical, then these orders ought to correspond; but as it
is admitted on all hands that they do not correspond, then
the basis of psychical music must be sought elsewhere. The
laws of physical difference, beautiful and instructive and
practically useful as they undoubtedly are, do not furnish
us with any clue to the laws of psychic preference, and the
sooner the descriptive classifications of intervals based on
them are expunged from the text books of musical theory
the better for musical-education. The "equivocation," to

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
O

ta
go

] 
at

 1
2:

52
 1

0 
Ja

nu
ar

y 
20

15
 



On Certain Principles of Musical Exposition. 167

which allusion was made before as involved in applying the
terminology of physics to psychics is nowhere more marked
or more mischievous in its operations than here.

No doubt psychic music contains chords which, as the
phrase goes, demand resolution; but this is not because they
are in themselves less agreeable in point of sonority than
so-called concords. Some may be so, but others certainly
are not. The chord of the diminished seventh, for instance,
for all its physical dissonance, is in itself far more pleasant
and satisfying to the musical soul whilst it lasts than the
physically immaculate combination of a note and its fifth.
The former is stated to be just 140 times more impure and
dissonant than the latter, yet in itself it is perhaps 140 times
as interesting and agreeable. The psychic distinction between
chords is not between concords and discords, consonances
and dissonances, but between dependent and independent,
complete and incomplete, gamic and agamic chords—chords,
that is, which in their walk through musical life require a
helpmeet to accompany them, and those which can wander
at their will alone and unassisted; and that our sense of their
completeness or incompleteness, their single or their married
character has nothing whatever to do with physical consonance
and dissonance is placed beyond all question by the following
consideration. If in any place there is need of an absolute,
complete, and independent chord, it is at the final close of
a musical work. Now if our sense of such completeness
depends upon physical consonance, then that combination of
notes which presents the highest degree of consonance must
be the most complete and therefore the most satisfactory to
finish with. But the usual final chord, the tonic triad in its
first position, is not this. The order of consonant merit as
worked out by mathematical calculation is as follows (see
Dr. Pole's " Philosophy of Music," Chaps, xvii. and xviii.); the
figures given representing the relative degrees of dissonance
and impurity in each case. The unison and octave are
omitted from the list as being absolutely pure, and we start
with the fifth, giving it credit for absolute purity, though
this is, strictly speaking, more than its due. Counting then
the fifth as zero, the fourth comes next with two degrees of
impurity, the major sixth with three, and the major third with
eight. Now if we were obliged to end a piece of music
with a binary combination, other than the octave, we should
certainly choose the major third for the purpose, although it
is by many degrees the most impure of the lot. Neither does
a consideration of the complete triad lead to any other result.
A similarly constructed table gives us 28 as the degree of
impurity of the 5-3 or triad in its first position, 42 as that of
the 6-3 or first inversion; whilst the 6-4 or second inversion
has only 13 degrees of impurity; in other words, is more than
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168 On Certain Principles of Musical Exposition*

twice as pure as the 5-3. Whenever musical composers, then,
prefer-to terminate their compositions with a fifth or a fourth
instead of a third, if in two parts, or if in more than two
with a chord of the 6-4 rather than a 5-3, and can find a
musical public willing to acquiesce in such closes, it will then
be time enough to think that our sense of the completeness
or incompleteness of chords, of their dependence or inde-
pendence, and of their need of what we call preparation or
resolution, is due to their physical consonance or dissonance.

But it would not be fair to the subject of beats to quit it
without observing that though not in themselves, as we have
seen, a musical phenomenon, they are nevertheless of great
service to music. Those finer activities of our organism
which deal with the more delicate aspects of things around
us, such as colour, redolence, and musical sounds, soon lose
their power if forced into protracted or too fettered operation.
How soon after continuously smelling at it do we cease to
perceive the fragrance of heliotrope or honeysuckle; and if
after an hour or so at the Royal Academy Exhibition one
day, we start on the next day with those pictures which
came last in our yesterday's survey we are astonished to find
how far more brilliant and vigorous are their colours than we
had yesterday imagined them to be. And just as the eye
loses its sensitiveness to colour, so does the ear its sensitive-
ness to pitch if occupied too long, too closely, and too
consciously with the same form of it. We may have the
most accurate sense of pitch possible, and yet if we had to
go hammering away at the same interval time after time as a
tuner has to do, we should soon find our musical ear getting
dull and confused if it was on that alone that we were relying
for our tuning. But the detection of the pulsations of sound,
and the timing of them to a second, is a purely mechanical
process which can be carried on without any such feeling of
weariness or confusion; there is no more difficulty in it, and
no more refinement in it than there is in counting the clanks,
thuds, and throbs of the railway train. Musical physics, as
was previously stated, though they neither originate nor control
musical psychics, are of indispensable value to them when
brought into their service. Just as the laws of Harmonics
enable us to realise any special form of tone-quality the
musical imagination may for the occasion prefer* so the laws
of pulsation enable us to realise our preferences as regards
pitch to any desired degree of accuracy.

To return to our Harmonic series. Some interesting
questions arise out of the interval of the minor third as given
us by the fifth and sixth Harmonics, but there is no time to
discuss them now. Neither can we dwell as long as we could
wish on the seventh Harmonic, important as are its bearings in
more than one direction. It is admitted on nearly all hands
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On Certain Principles of Musical Exposition. 169

to be too flat to be used in composition, though, according to
Professor Macfarren (p. 222), the blame of this would seem
to lie with ourselves and not with Nature. In his view we
have, it seems, gone astray and done wickedly; we have
rejected " the voice that breathed o'er Eden " in favour of a
siren seventh of questionable fame and unaccredited pedigree.
In spite of this, however, we are boldly bidden by both our
Professors to see in this seventh Harmonic of Nature our own
" Dominant Seventh," and we are invited to apply to it a
special treatment and a special nomenclature, in virtue of its
supposed natural origin. We are asked to see in it one of
those fundamental discords"the natural generation of which,"
to usethe Cambridge Professor's language, " is accepted in
place of their artificial preparation."

The traveller in the Canton Berne—especially if he be
traversing that far-famed route from the Wengern Alp to
Rosenlaui over the Greater and the Lesser Scheidegg, has,
indeed, the satisfaction of enjoying one of the most fascinating
and impressive scenes accessible to the eye of man. But if
any of you have traversed, or were to traverse this route, you
would know that your enjoyment does not end here. The
considerate and hospitable inhabitants of those parts outvie
even Nature herself in the varied entertainments they so
prodigally provide for you. At no portion of your course
are you permitted to feel that you are a stranger in a solitary
land. When barely out of 3ight of your hotel you are
greeted by the wood-carver, who insists on your sharing
with him his crude representations of ibex, bear, or William
Tell. A little further on you will find your path obstructed
by a long-legged youth struggling with three or four St.
Bernard pups, without which no Englishman—such is his
fixed impression—would dare to face the horrors of the
return passage from Calais to Dover. Next, at artistically
arranged intervals, you are offered unripe pears or plums,
mineralogical specimens, as well as the horn, and possibly
the skin, of the domestic goat, under the more romantic
appellation of chamois ; these will be followed by garlands
of Alpine rose, a bundle of home-knitted socks, butterflies
or beetles on pins, together with five children singing a
hymn and holding bunches of edelweiss or polystichum
lonchitis in their hands. At some particularly dusty and
glaring portion of the route will be a shady alcove of pine-
wood, in which you will be invited to repose awhile and
partake of mountain strawberries at imperial rather than
republican prices. Right and left of this, as supports to
the structure, are rustic temples, over one of which is
inscribed the mystic legend, " Ici on peut voir le chamois
vivant," whilst in the portico of the other squats a crfetin
" making mouths at you and ceasing not," and nursing a fat
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170 On Certain Principles of Musical Exposition.

marmot the while. But the supreme ecstatic moment is yet
to come. Posted on an eminence from which the approach
of the tourist may be commanded in every direction, and
from which the sonorous waves can circle out on all sides
unchecked, stands the man with the Alpine horn, ready to
play "The Harmonic Fantasia"—Nature's masterpiece.
Here is an opportunity for purifying our diseased musical
sense, and for recalling it to a memory of better things; here
is a natural "tonic" by which it may be strengthened to
throw off the " sophistications," as Sir George calls them
(p. 222), of civilised life. I will not venture to surmise what
would be your conduct in view of such an opportunity, still
less to estimate your appreciation of its regenerative value by
my own; but / am hardened enough to admit that however
patiently I may have acquiesced in the other beguilements of
the way, this final one settles me. Confronted by it I see
but two courses open. The one is to steal quickly and
quietly up to the man before he has time to begin, to slip
half a franc into his hand (nothing less will do), to look
appealinglyat him and say: " Mein guter Freund, Sie spielen
ja ausserordentlich hubsch, habe es schon von Weitem mit
Erstaunen gehdrt; aber, wenn ich freundlichst bitten darf—
meine Frau kommt soeben, und sie ist leider sehr krank,
Nerven fieber, u.s.w." In fact, I buy him off with coin and a
lie. I am only too glad to sell my musical birthright if he
will only give me time to do so. But if it be too late, then
however hot the day, or faint my frame, I put my fingers in
my ears and run. John Bunyan's Timorous and Mistrust
did not run further or faster. At such a moment, however,
it is sweet to think that, after all, I am running in good
company.

Professor Macfarren tells us more than once that the ear
will often accept the actual sound presented to it for some
other sound which (theoretically) ought to be presented to it;
but from the language used with regard to this seventh
Harmonic, which he characterises as "inadmissible in
cultivated musical society" (p. 222), it is dear that he
regards it as a case which this " acceptance " principle will
not cover. He, too, would do something to stop the mouth
of the horn player. All the same we are asked, for the sake
of the theory, to regard our Dominant seventh, and the horn's
seventh, as interchangeable. But letting this inconsistency
pass, we are confronted with a much more serious difficulty in
the way of any such derivation. Even were the pitch of the two
sevenths absolutely identical, the chord as given us harmoni-
cally is not a dominant chord at all. Nature knows nothing
of dominants, or sub-dominants; she deals with one note only,
in which she includes as partials the series of Harmonics
referred to. The chord, therefore, as thus given us, is a flat
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On Certain Principles of Musical Exposition. 171

seventh on a tonic, not on a dominant. An F natural, which
is the Dominant seventh in our key of C; is, in Nature, an im-
possibility ; no such Harmonic can exist without violating the
law by which the series is governed. By that law no notes
can be produced as Harmonics which bear a relation to the
ground note, the fraction expressing which has an odd
instead of an even number for its denominator. In examining
last time the proposed derivation of the diatonic scale from
Harmonics, we allowed, for the sake of the argument, that
there were such Harmonics as F and A, but, as a matter of
fact, a fourth with the vibration fraction of 4:3, or a sixth
with that of 5:3, cannot appear in the Harmonic series. The
tonic note, then, can never give us a dominant seventh
among its Harmonics. But perhaps it may be urged that
this B flat, although a tonic seventh in the key of C, is a
dominant seventh in the key of F. This is indeed true, but
then we are introducing a purely psychic element into the
problem. If it be a dominant seventh in the key of F, it is
so simply because our brain, in its dealings with the question,
chooses to make it so. Physical law has nothing to do with
this exercise of our musical imagination. So far as Nature is
concerned she has never even heard that there be a key of F,
for the simple reason that (as we have seen) an F itself, as a
Harmonic, is unobtainable. A chord, then, having for its
bass a fifth from a given note or tonic, and containing a flat
seventh from that bass—that is to say, a chord of the dominant
seventh—is, in the immutable system of Nature, an impossi-
bility. The poverty-stricken creature can no more furnish
us with such a chord than she can furnish us with a diatonic
scale containing a fourth and a sixth degree. But if such
keystones of music as the scale and the chord of the dominant
seventh are purely psychic creations, having no physical
counterpart, how strange it is to tell us at Oxford (Ouseley's
Harmony, p. 14) that " the origin of harmony must be
sought in natural phenomena," or at Cambridge (Macfarren's
Lectures, p. 94) that "the phenomenon that every musical
sound generates others is the basis of the free style of
harmony."

But in this matter Nature is more than merely negatively
churlish ; she not only declines to provide us even with straw
for our bricks, but she does her best to bring our building
down about our ears. In this seventh Harmonic she is
unkind enough to fly in the face of our most cherished
psychic principles. She strikes at the heart of our whole
tonal system. The addition of this B flat to the previous
Harmonics makes our continuance in the chord of C im-
possible. Our musical sense imperatively demands that the
chord as there given should move on to a chord containing
F and A, the very two notes of our scale which it is im-
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172 On Certain Principles of Musical Exposition.

possible for Nature to furnish. Here indeed is chaos and
confusion with a vengeance. Just when the addition of the
fifth and sixth Harmonics has begun to make us feel as
though we were settling down into a key of some kind, the
seventh explodes like a torpedo under our feet, and scatters
us to the four winds. Nature ejects us from hearth and home
without the slightest pity, and refuses to provide us with any
sort of refuge. We are left to drift aimlessly in mid air like
the dust of a Java volcano. We are as helplessly stranded as
a colony of starfish when the tide goes down.

This seventh Harmonic introduces us, according to the
theory, to our first "fundamental discord." The raison d'etre
of this particular system of chord classification is thus stated
by Professor Macfarren on page 97 of his Lectures. The old
rule, he tells us was " that, to lessen the asperity of a discord,
every dissonant note—save only passing notes—must be
'prepared.' The minor seventh, however, together with the
major third, belongs to the series of Harmonics, and is thus
naturally prepared whenever its generator is sounded; our
singing or playing this combination of notes is, then, but a
stronger articulation of sounds that are already throbbing in the
air. The artificial preparation or foresounding of a dissonant
note to mitigate its harshness is superseded by the affinity of
this generated discord to its cognate sounds." To put it
briefly, and in the concrete—the F of the dominant seventh
in C, according to the old rule, must have been sounded in
the previous Chord ; according to the new theory it is prepared
because it is already sounding as a Harmonic. But how,
in. the case supposed, can this be ? We sound the notes of
our chord simultaneously; we do not sound the G (and there-
fore set the F, its seventh Harmonic, vibrating) before the F of
our chord is sounded. There can be no "preparation " in this
sense. Neither can we say that the dissonance is prepared
by being given in the tonic or key-note, for, as we have seen,
the note F is not an upper partial of C. Is it meant, per-
chance, that G being a Harmonic of C, and F being a
Harmonic of G, F is sounded in C at second hand, as it
were, being a Harmonic of a Harmonic of the tonic ? Mr.
Capes, perhaps, might have been taken to mean this ; he
(Sec. 38, p. 40) uses language which implies that Harmonics
ar.e themselves composite and not simple tones ; but Professor
Macfarren certainly would not countenance such a view. Or
is it meant that a dominant seventh can follow a Chord of C
without preparation, because that Chord contains the note G,
of which F is a Harmonic ? If this had been meant, we
venture to think that other language than that just now read
would have been (as it certainly ought to have been) used to
describe this process of preparation. But if this interpreta-
tion were correct, the explanation is insufficient to meet the
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On Certain Principles of Musical Exposition. 173

case; for we certainly do not confine our unprepared use of
the dominant seventh to cases in which the preceding chord
contains the dominant. It will follow just as satisfactorily
on a chord of the sub-mediant—

r Y
a chord of which (oddly enough) two of the notes are
incapable of producing an F among their Harmonics, whilst
the third produces it so remotely as to be practically beside
the question. What the fundamental discord theory really
means is somewhat difficult to determine ; the point, however,
with which we are here concerned is whether its assumed
basis in nature can be substantiated. So long as this or that
system of Harmony claims to be based upon external law, it
occupies a charmed position. It is no use to point out that
it is unintelligible or inconsistent, or that the chord-tabulation
it provides is cumbrous and contradictory. The authors of
such theories can always entrench themselves in the scientific
citadel; their theories cannot be " unintelligible," they will
say, because they are the necessary outcome of physical law;
they cannot be " inconsistent," because they are physical
truth; the eternal and immutable, we shall be told, can never
be " cumbrous " or " contradictory." The necessity, there-
fore, of attacking the idea that music is determined by
physical causes is obvious, for, until this fundamental principle
has been proved unsound, we are not allowed to come to close
quarters with these theories or to criticise them on their own
merits. It is just on this account that it has been thought
desirable to raise this whole question.

Throughout this enquiry we have made a concession, with-
out which it would have been impossible to discuss these
matters at all; but we must now withdraw it, for fear it
might hereafter be assumed that the concession was a real
one, and not merely made for logical convenience. The
theory supposes that the natural ear has the power of
detecting these Harmonics, even (as we have seen) up to
their fifth and sixth octaves. But as a matter of fact the ear
has no such power in the sense required. As no- one would
contend that we can detect the higher Harmonics, it will be
sufficient to treat the matter as referring to those seven
only which we have been considering. What the theory
demands is that, given one note, the ear is able to detect and
isolate the six others in such a way that they become distinct
entities in our brain, and that, too, be it remembered, without
any previous knowledge of the physical existence of such
notes, and without the mechanical assistance of resonance or
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174 On Certain Principles of Musical Exposition.

resonator. This ability the ear most certainly does not
possess. The utmost that scientific writers have ventured
to claim for it is contained in such expressions as the
following:—

" It is possible* (writes Dr. Stone, " Elementary Lessons on
Sound," page 113) for the unassisted ear to resolve musical
tones, in some degree, into their component partials. The
analysis requires considerable practice, and at first is difficult.
Success depends upon the power of concentrating the attention
upon the sounds sought for, aided by proper methods for
guiding the observer's ear towards the phenomena of which
he is m search. It is advisable just before producing the
musical tone which it is wished to analyse to sound the note
to be distinguished in it very gently, and, if possible, in the
same quality of tone. The piano and harmonium answer
well for such experiments, on account of the power of their
upper partials."

Mr. Sedley Taylor also gives a similar description (see
pages 88 and 89 of the 1883 edition) of the way in which "the
ear is (p. 148) enabled by suitably directed and assisted efforts"
to make the analysis.

But if it is only with all these elaborate limitations of initial
failure, persevering practice, suitable direction and assistance,
specially selected instruments and pitch, that we are
eventually enabled to detect just the " advanced guard," as it
were, of these Harmonics, then this power is really so feeble,
so exceptional, and so conditioned as to make its employment
as the basis of musical theory nothing short of ridiculous.
Moreover, in all these descriptions of its application it is
assumed that we are already acquainted with the note we are
in search of, that we hear it in our imagination, nay, we are
even advised to sound it mechanically beforehand. But the
theory, on the other hand, does not suppose that we have the
note to start with at all, but that we become originally
acquainted with it by detecting it among the Harmonics.
Further, if music has been in any way dependent upon the
exercise of this power, it is, to say the least, remarkable that
more than 5,000 years should have elapsed from the days of
Tubal Cain to the time when we discovered that we
possessed it, and were first made aware of some of the
important results due to its employment.

Take a chorister, with gopd musical ear; tell him (if you
like) that a musical note contains many others, but do not tell
him what notes these are; let him have free access to a
harmonium, or some strongly harmonic'd instrument, and
point out a suitable note for him to experiment on ; promise
him five pounds whenever he can bring you a list of its upper
partials. If without any more knowledge or assistance than

• The italics are my own.
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On Certain Principles of Musical Exposition. 175

is here supposed, he will at the end of a week, a month, or a
year, bring you a correct table of Harmonics up to the
seventh, it will then be time to think that the ear has some
such power as that imagined.

Let it not be thought that it is here implied that the ear
does not in any sense hear Harmonics. Of course we hear
them in one sense, otherwise there would be no such thing as
quality in sound. But we hear them as a compound effect,
and not as isolated separable sounds; we are conscious of the
combined unresolved result, but, unassisted, cannot detect its
factors or resolve it into them.

Two other points only remain to be noticed.
First.—If our familiarity with Nature's music, as given in

Harmonics, is the cause and origin of psychic music, and we
like this, or deal in a particular way with that because Nature
gives it—then, of course, we ought to like whatever she has
given us and nothing else. Our music should consist of
Harmonics, all the Harmonics, and nothing but the Har-
monics. But some of our most important chords, notably
(as we have just seen) the Dominant Seventh, are not in
the Harmonic series at all, and so far from our using all
Harmonics, we are told that this, that, and the other member
of the series is "irrelevant" (Stone's "Scientific Basis of
Music," p. 9; " Sound," p. 5), or that " we select such and such
as available for use " and not others (Macfarren, pp. 97, 98).
But these words, " relevance," " selection," " availability,"
themselves imply the existence of some other standard of
excellence than Nature's, and the exercise of some inde-
pendent judgment which criticises her taste and disputes
her authority. Here again we are confronted by the fact
that the brain is master of the brain's music, and that the
musical imagination, and not natural or mathematical law,
is the fount and source of our musical system.

The second point is this:—Beats and Harmonics are facts
of Nature of the most universal and immutable kind. They
have operated from the beginning of all things all the world
over. They are part of the great Quod semper, quod
ubique, quod ab omnibus. If then they are the controlling
cause of man's music, the music of all ages and of all nations
ought to be alike. There ought to be as absolute a uniformity
in this matter as there is, for instance, in our use of numbers.
Two and two have made, do make, and will make four all
the world over wherever there is a human brain capable
of the process of numeration. But the world's music is
Babel; every race, every clime, every epoch has had scales
and intervals of its own. If then, amid all these varieties
of musical consequents, the physical and physiological ante-
cedents have throughout been the same, it is clear that the
differentiating cause resides in those as yet unrevealed factors
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176 On Certain Principles of Musical Exposition.

of the problem which are contributed by the brain. The
origin of music is neither physical nor physiological, but
psychical, and it is only by methods of psychic analysis
and observation that we can hope to explain it. The
attempt to solve these questions by reference to Harmonics
only results in obscurity and contradiction. Neither do
those theories meet with better success which, whilst giving
the brain power of choice with one hand, really take it away
with the other by assuming that its choice is controlled
either by " the peculiar charm of simple ratios" (as the
mathematician, Euler, puts it), or as the more recent" physical
dissonance " theory implies by a consistent preference for
smooth and continuous over rough and intermittent tones.
There is no evidence that it is influenced by either of
these determining principles; the evidence is strongly the
other way. "Undoubtedly," as Mr. Sedley Taylor says,
"the ear's order of merit is not the mechanical order."
"The natural phenomena" (of physical dissonance, &c),
says Professor Helmholtz (p. 357), "present themselves
mechanically, without any choice, to all living beings whose
ears are constructed on the same anatomical plan as our
own. . . . But in the theory of music we have a
problem which by its very nature belongs to the domain
of aesthetics." Even Mr. Capes, who starts (p. 17) with the
magnificent assurance " that in the great overlooked fact of
the composite nature of every musical sound is to be per-
ceived the actual origin of the major scale, and the
explanation of the mysterious growth of the musical art
from Palestrina to Beethoven," is obliged eventually to
admit (p. 90) " that the phenomena of acoustics render all
strictly logical identification of theoretical scales with the
mysteries of musical sound, as apprehended, by the mind,
impossible."

Music, in fine, is man's work, not Nature's. It is the
free, spontaneous, irresponsible, autocratic utterance of the
soul, and the soul alone can pass judgment on it. Acoustics
are the handmaid of music, indeed its most serviceable
handmaid, but they do not possess the keys of the musical
laboratory, still less are they able to furnish us with any
" exposition " of the processes which are carried on within
its walls.
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On Certain Principles of Musical Exposition. 177

DISCUSSION.

The CHAIRMAN.—Ladies and gentlemen, the view which
may be taken of Mr. Cobb's paper by the learned theorists
whom I see around me remains to be proved, but I think you
will all cordially agree that a more suggestive paper, or one
in which the views of the lecturer have been more admirably
expressed, has seldom been read in this room. I trust we
shall now have a good discussion, and I hope Sir George
Macfarren will favour us with his views.

Sir GEORGE MACFARREN.—Am I to suppose by this invita-
tion that I am put upon my trial, and that I am to be confronted
in disputation with a lecturer whose eloquence, whose learn-
ing, whose reading of all the writers for and against the subject
he has discussed is manifest, and who has shown authority
for everything he has said ? If that is to be the case, I feel
myself at a serious disadvantage in having no immediate
preparation, either to receive the attack or rebut it. I most
thoroughly respect the care which has been bestowed and the
argument which has been brought forward, but yet I am
unable to accept it. In the first instance, we are told to-day
that the interval of the fifth is tolerable, but not admirable
—that we receive it, but do not seek it. Now, I have
heard a theory to account for the objection felt to the pro-
gression of parts in fifths, that a fifth was so extremely
beautiful as to overwhelm sense with delight and render
impossible for the human organ to accept a succession
of such beauty—being entirely suffused with the excellence
of the first fifth, one could not plunge into another—such
dissipation would be too much for us. Without pretending
to agree with so very strong an opinion, it still may be
adduced as showing that everybody does not feel the bare
insipidity of the fifth which at the beginning of our lecture
was said to prevail. Nay, there are cases in which the
bare interval of the fifth has a peculiarly satisfactory musical
effect. I might cite instances of the commencement of a
piece of music with a bare fifth, and I might cite instances
of the close of a piece of music with a bare fifth, and neither
the one nor the other is unsatisfactory or inappropriate to the
expression intended. As to the effect of beats, and whether
we listen to them or count them, I believe we no more do so
than the person who contemplates a picture counts the rays
that combine to make a single colour, but that the more or
less distinctness of beats has an important effect on musical
sound is manifest -in the particular force that is given to a
discordant harmony when two instruments of the same
quality, such as two horns, two clarinets, or two hautboys,
have to sound the interval of a second. The amount of tone
that reaches the audience in that case is far greater than
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178 On Certain Principles of Musical Exposition.

when one horn sounds one note and one clarinet sounds the
other in this conjunct relationship. I think the effect of this
great discordance, springing from beats or otherwise, is
important to the composer as directing him to lay out the
position of the notes so as to produce the greatest power. It
was said—and there is, to my feeling, a most important truth
in the statement—that the brain has the selective habit of
taking from the multitude of natural facts those particular
instances which are pertinent to the occasion. So it is in
other arts as much as it is in music. It is by no means the
case that the painter is to use tints of all- colours, although
the science of optics teaches us that every colour is combined
in each single ray of light, but he separates certain particular
colours as appropriate to the object which he wishes to
delineate. The fact that the Dominant seventh disagrees
with the tempered seventh is not, I think, to the advantage of
the Dominant seventh. I have heard, on an instrument tuned
for the purpose of experimenting, a chord of the Dominant
seventh, as it is familiarly named, played with the seventh
flattened to the pitch of nature, and, according to my dull
power of appreciation, that was a far more beautiful sound
than the chord as played on the ordinary pianoforte. It is
alleged that the chord of the Dominant seventh is not included
in the Harmonic series,, but surely the third in that chord is
the fifteenth Harmonic, and the seventh in that chord is the
twenty-first Harmonic generated by the tonic. Proceeding
higher in the Harmonic column, we find the fifth major third
and seventh of the supertonic also evolved from the tonic, as
indeed is every sound available in chromatic harmony,
including those delicate inflections which are too minute for
intonation on keyed instruments, but which give priceless
beauty to vocal performances and to music rendered on
strings stopped by the fingers. The theory which my late
friend Alfred Day enunciated to the world, that those three
notes—viz., the tonic, the dominant, and the supertonic—yield
combinations which are available in musical composition, and
that accounts for the progression which some composers had,
with beautiful effect, employed as directed by their own
intuition of beauty before theory traced a line by which they
plight proceed. I think Day's view is so far satisfactory that
it explains many passages previously inexplicable by the
theories at that time in credit, and includes in its explanation
everything with which my musical reading has yet made me
acquainted. However, the discussion is not as to the merit
of this one theorist, but as to the whole principle of music
resting upon any theory, of its springing from natural laws or
of its being empirically originated at the caprice of human
fancy. We are to refer to psychic principles rather than to
physics for our art, that is, to make art arbitrary, accidental,
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On Certain Principles of Musical Exposition. 179

and wilful, and the artist is to plunge into a vast ocean of
experiment, with no chart to direct his course, and nothing
to aid him to distinguish between the proprieties or the
improprieties of his proceedings. Surely upon these grounds
nothing could be too gross for acceptance ; nothing could
justify objection if we were to be guided by impressions, and
nothing but impressions. It would thus depend wholly and
only upon the amount of cultivation in a particular state of
society as to what is to be tolerated and admired, and what is
to be excluded. I believe that it is essential to musical art as
much as to the other artistic applications of natural principles
that we should work upon a grammar; that we should believe
in propriety and impropriety. The fact that music has
differed in different ages and in different nations seems to
me to accord with ethnology; that the whole habits of
different populations and different times vary from those of
other times, and that each race has its own moral code as
much as it has its own art code. We experiment forward
and forward .until we find the explanation of the principles
upon which art is founded, and by which it is to be guided. I
think it would be dangerous to art of any kind to trust it
wholly to impression and to habit, unless the habit itself
were directed by some ruling principle. If the expression,
quoted " discord prepared by nature," be illogical, let me
plead guilty to the impropriety of words; let us say, not that
it is prepared by nature for such and such a sound to be
mitigated in its harshness, but that nature gives us these
sounds co-incidentally, and that our playing them is only
manifesting more forcibly what already exists. We do not
habitually attend minutely to the separation of the notes
of the Harmonic column, but I have again and again in very
early days listened to the vibrations as they rise one after
another from a low pianoforte string when the damper was
kept raised, and I have heard most distinctly as far as the fifth
Harmonic from that string. I have even heard not long since,
when Mr. Maycock showed me the experiment on a bass
clarinet with an extra limb which made it sound the low
B flat, the experiment, namely, of playing that note until,
while it was sustained, its eighth and twelfth became suc-
cessively audible; the natural limit to the powers of respiration
prevented this admirable artist from prolonging the note until
its higher Harmonics became evident. The presence of those
notes in succession proves the fact of their generation by the
fundamental note. I believe had I been able to take notes
of what has been said, and had time for deliberation, I might
meet some of Mr. Cobb's eloquent arguments. If I say so
little you must not attribute it to the want of material, but
to the impossibility I have had of preparing what might
be to say, and of arranging it categorically in order of reply.
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180 On Certain Principles of Musical Exposition.

I must offer my tribute of sincere admiration to the speaker
for the paper he has given us, and for the grounds he lays
open, and I shall most certainly in private if not at this
meeting, when I have had the opportunity of inspecting the
arguments in the printed records, discuss more fully than I
have now the points in question.

Mr. PROUT.—Mr. Chairman and gentlemen, I should like
to begin the few words with which I shall have to detain you
by cordially endorsing everything that has been said about
the most able and interesting paper we have had from our
friend Mr. Cobb. I differ entirely, I may say at once, from
a great deal of what he has advanced, because I must confess
myself a convert to the principles described by our friend
Sir George Macfarren as put forth by the late Dr. Alfred
Day. I do not wish to go into a defence of that system,,
especially as Sir George is much better able to do it, but I
would like to represent the matter from one point of view. I
lay no claim, of course, to be an authority in matters of
theory, but I can speak from some experience as a teacher
of harmony. It occurred to me that Mr. Cobb, if he will
excuse me saying so, appeared somewhat in the character of
Mephistopheles in " Faust"—" Der Geist der stets vemeint."
I do not mean anything disrespectful, but he seemed to me
to manifest the spirit of always denying everything. The
whole of his paper appeared to me to be knocking some-
thing down, and I should like to ask him what ne can
give us to put in its place. I taught harmony first from
Goss's system, then from Richter's, but so long as I taught
harmony from those systems I was always confronted with
these difficulties: in the first place, there were about as
many exceptions as there were rules, and in the second
place the large majority of the rules were broken in the
examples. Then I was fortunate enough some few years
since to make the acquaintance at the Royal Academy of
Sir George Macfarren's book. I do not want to stand here
as a partisan of Sir George, who is quite able to take care
of himself, but I simply mention it as a matter of my own
experience. That book had one merit, at all events, it was
perfectly coherent and consistent with itself, and it explained
everything which I could not find explained in other books
which I had consulted. That system, as you all know, is
based upon this natural Harmonic system of which we have
heard a great deal from Mr. Cobb, and something from Sir
George this afternoon. I do not say that it is necessarily
and absolutely the only system, but I do say that it possesses
this great advantage, as far as my experience goes, over all
others, that you can explain everything by it, and if it is only
a coincidence that you can explain everything by it that you
cannot explain by any other theory, if the coincidences are
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Off Certain Principles of Musical Exposition. 181

so numerous as to be absolutely marvellous and unaccountable,
now is it ? I have analysed some of Wagner's scores with
my class—I am afraid Sir George Macfarren may think that
rather a waste of time—for instance, part of " Tristan and
Isolde " ; I analysed it by Sir George's own theory, by the
aid of his own book, and I did not find anything there which
could not be explained—although there were certainly some
difficult nuts to crack—by that theory. I do not think that
can be said of many other theories. There, at any rate, is a
system perfectly coherent with itself which explains every-
thing on one sound basis. Let us assume, for the sake of the
argument, that Mr. Cobb is correct in saying it has nothing
to do with physical laws, but if so, what is he going to give
us instead ? Is it not a very curious coincidence, to say the
least of it, that these physical laws explain anything, and
that no other system which I have been fortunate enough to
meet with does do so? I should like simply, in conclusion,
to ask Mr. Cobb if he would be kind enough to tell us in a
few words what he proposes to put in place of this system he
would destroy.

Mr. CHARLES STEPHENS.—I have only a few words to say,
and perhaps they may be listened to with some interest,
simply because I am a very steadfast opponent of that
theory which Mr. Prout has just been advocating. I have
in this room read a paper on the subject, and I hope
we shall at some future time have an opportunity of further
discussing the matter. However, now, of course, would
not be the time to enter into that very extensive, and, as I
think, important subject, but I would wish, in corro-
boration of what Mr. Prout says about what Mr. Cobb
would offer us in future as a substitute for Harmonic laws,
to point out that if they are not to be followed—if nature's
rules and nature's dictates are not to be followed in our
scale, then any one scale anyone may choose to invent is as
good as another. We should have no ground on which we
could fix the major third, the minor third, the sixth, or any
interval that already exists. It would then appear that our scale
is wholly empirical, and that it might have been anything else,
and for aught we know, we might be labouring in error, and the
Chinese or Persian scales might be far preferable to ours. I
do think that there is so much in our scale that is positively
traceable to nature that it is a pity to give up altogether the
connection between the two. It is possible that we may be
able to find something to reconcile the differences that do
exist, and I acknowledge that one in particular which confronts
us almost at the outset, that is the Harmonic seventh, which
I confess I do not find so agreeable as Sir George Macfarren
does; but unless we look to nature, or to something to fix our
intervals, every system must be regarded as purely empirical.
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182 On Certain Principles of Musical Exposition.

What is a major third? A product of nature, and that
minor third which the major fifth makes with it is also a
product of nature. Those intervals, in fact every interval in
our scale except the second and the seventh, are afforded
us by what I conceive to be, not upon Dr. Day's theory, the
true foundation of the diatonic scale, that is the key note
itself with its surroundings of the under dominant and the
over dominant. The two principal Harmonics in each case
give us the whole scale upon which we at present work. I
feel that this lands us also in a difficulty, because if our three
triads so produced are perfectly in tune, there are o.ther
intermediate intervals which become erroneous. I need
hardly mention the well known case of the supertonic and
the sixth note of the scale, which, derived as I derive them,
do not form a true fifth, but then you must remember that the
supertonic diatonic triad is not a root chord. I fear, were I
to pursue my argument any further, I should tire you, but I
return to the simple statement, that if we are not to follow
nature in any of these intervals, then it is open for anyone
who chooses to run riot and invent his own intervals with
any preparation or absence of preparation which he or she
may choose. I perfectly agree with Sir George Macfarren
that there must be law and order in these things, and we only
follow the dictates of God Himself, I may urge, when we say
let there be order in what we do. I do not concede that our
art is one which has no foundation whatever, that it is purely
empirical, and that anyone may make it what he chooses.

The CHAIRMAN.—If no one has anything further to say
at present, I will call upon Mr. Cobb to reply to what has
been said.

Mr. COBB.—I was of course perfectly prepared to have it
thrown in my teeth that I have been knocking down and
not building up, but that course is inseparable from any
systematic, thorough attack upon what may be called a
fundamental principle or position. I am afraid that if I
had endeavoured to interpolate into my destructive remarks
any observations as to what I conceive to be the true
methods, or any system that might be substituted for it,
I should have had to ask you kindly to give me two more
meetings at least, and, therefore, I have throughout of settled
purpose rigidly struck out the few words here and there in
•which I had indicated psychic principles upon which, as I
conceive, these questions should be dealt with. I rigidly cut
out all constructive matter, and confined myself entirely to
what may be called the destructive position. I can only say
that I hope what I have said may be my justification for
having done so, because I pointed out this, that so long as
the theories in question maintain the position of being based
upon nature, we really cannot get to close quarters with them,
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On Certain Principles of Musical Exposition. 183

and to dislodge them was the great object I had in introducing
the subject in the barely negative form. Without wishing
to go into details as regards any system that I should be
prepared to suggest in its place, I can only say that I am
not without ideas on the subject, and that if I have an
opportunity on some future occasion of stating them I
should be very glad to do so. With reference to the remarks
that fell from Sir George Macfarren with regard to the fifths,
I especially said I made exceptions where they were used for
special effects. I am perfectly aware that no less approved
a musical work than the Choral Symphony of Beethoven
begins in that way, and that some works even finish with a
bare fifth, although I never heard one yet which had not the
effect of sending me away with a feeling of extreme dissatis-
faction. Then with regard to beats; the instances that
Sir George brought forward are such as I made especial
allowance for. I said, of course there were cases in which
with special instruments we did hear these beats, and the
particular case he instanced is just one of those points in
which I should say most distinctly that acoustic knowledge
is of extreme importance, the case of dealing with what
is called resultant quality: but this has nothing to do
with the question of whether we prefer a system of chords
classified by dissonance to a system classified by some other
principle. With regard to the argument that unless we base
these things on physical law they must really be arbitrary,
surely psychical law is just as legal, just as binding as
physical; there is just as much a form and method in
psychics as in anything else. The facts of our brain are
facts which may be registered, noted, recognised, felt by all
when appealed to. Our whole common every-day life is
bound up with operations founded on what are called psychic
laws. It does not follow that because you cannot base
a thing upon external physical laws, and make it the
subject of physical observation, that, therefore, you have
chaos or confusion. There is such a thing in all thes»
matters as what we call communis sensus; there is a typical
feeling. That feeling, of course, may vary in different ages,
different generations, different climates, and different con-
ditions of society; but in all matters of art there is what
you may call a solid consensus as to fact, something axio-
matic that we may be expected to accept. But our business
is not to go and hunt up in natural laws for these things,
because, as I venture to think I have proved, although we
may establish a series of coincidences, the exceptions in
which those coincidences do not occur are quite sufficient to
show that there is no logical connection whatever between
them. Instead of going to these physical phenomena, what
we ought to do is carefully to register and note our psychical
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phenomena. They are just as definable as the others ; they
only want more careful observation, greater freedom from
anything like prejudice or previously settled theories; they
want to be approached with an entirely unbiassed mind ; but
still, so approached and so observed, they may be, and have
been made, the basis of perfect systems. There need be
nothing arbitrary. The common instinct of the musical
community is the standard to be appealed to. It is not
that every one may go and say, This, because it appears
to my brain to be so, is music; far from that, it has to be
tested by the communis sensus before it becomes an accepted
fact.

A vote of thanks was then passed to Mr. Cobb for his
paper and the Chairman for presiding.
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